Middle-aged female rats lack the dynamic changes in GAD(67) mRNA levels observed in young females on the day of a luteinising hormone surge.
The hypothalamic decapeptide gonadotrophin-releasing hormone (GnRH), modulates gonadotrophin synthesis and secretion and is essential for the preovulatory luteinising hormone (LH) surge. As females age, there is a gradual attenuation and eventual loss of the preovulatory LH surge and oestrous cyclicity. Data from previous studies have demonstrated evidence of compromised GnRH neuronal function at this time. The present study begins to explore the hypothesis that the age-related attenuation of the LH surge and decline in GnRH neuronal function are due, in part, to increased inhibitory influences on GnRH neurones. In situ hybridisation (ISH) was used to assess relative levels of mRNA for one isoform of glutamic acid decarboxylase (GAD), the rate-limiting enzyme for GABA synthesis. Ovariectomised young and middle-aged rats were injected with oestradiol benzoate and progesterone in a regimen for LH surge induction. Animals were killed at time points prior to, during the ascending phase, and during the peak and early descending phase of the LH surge. Dynamic changes in GAD(67) mRNA levels were observed in young but not middle-aged females in two regions known to be important for LH surge induction, the rostral proeptic area in the region of the organum vasculosum of the lamina terminalis (OVLT) and in the ventral periventricular preoptic area. Furthermore, GAD(67) mRNA levels were elevated in middle-aged relative to young females in the region of the OVLT at the time of LH surge induction and in the ventral periventricular preoptic area prior to surge induction. Age-related differences were not observed in other brain regions analysed. These data suggest that GABA synthesis may be elevated in middle-aged relative to young females in specific brain regions at critical times in conjunction with the LH surge, and that the lack of dynamic changes in GABA levels in these regions may contribute to the attenuated LH surge observed in middle-aged females.